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Executive Summary









The Weed Sentry program concluded data collection on a major assessment of the
condition of 12 remote springs, with particular reference to the presence of exotic
species, on the Fish and Wildlife Service’s Desert National Wildlife Refuge.
Research Assistant Dianne Bangle received overall positive reviews on a Sahara Mustard
manuscript she submitted to the peer-reviewed journal Western North American
Naturalist. Dianne revised and resubmitted the manuscript.
Dr. Abella and co-authors (including Research Assistant Jessica Spencer and two NPS
managers) also received overall positive reviews on an effectiveness assessment of Weed
Sentry weed mapping submitted to Environmental Monitoring and Assessment, and on a
review of past burro effects on Mojave Desert vegetation submitted to Environmental
Management.
Four presentations were delivered by Research Assistant Cayenne Engel and Dr. Abella
at the widely attended 9th Biennial Conference of Research on the Colorado Plateau.
These presentations included three invited presentations for a special revegetation
session. Two of the presentations were co-delivered with NPS ATR Alice Newton.
Research Assistant Alex Suazo initiated a Sahara mustard control and seed bank
experiment, and Jill Craig initiated an additional community invasibility study to try and
determine factors regulating exotic species invasion following disturbance.
UNLV M.S. candidate Chris Roberts began a major resampling effort of the 1979
Holland Plots in the Newberry Mountains. Thirty-five plots have been resampled to date,
and this effort is expected to be ongoing throughout the winter.

Program Activities
The task agreement was awarded to UNLV on October 1, 2006. This report covers the period
October 1, 2007 to December 31, 2007. The following activities have been conducted toward
meeting or exceeding deliverables in the statement of work.
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Invasive Plant Monitoring and Treatment (Weed Sentry Program)
Research assistants in the Weed Sentry Program are tasked with mapping and treating incipient
populations of exotic species on targeted federal lands throughout Clark County. Surveying
activities for invasive species that took place from October 1, 2007, to December 31, 2007, are
divided into sections by federal agency, and are summarized in Table 1. Ten miles and 91 acres
were surveyed for exotic, invasive species during this period. The reduced amount of surveying
this quarter relative to the previous quarter (when summer surveys were conducted in highelevation sites) was primarily due to a lack of precipitation this fall. Virtually no annual
production occurred this fall and there was little vegetation to survey. Therefore, we invested
time in conducting an effectiveness analysis of existing data of the Weed Sentry program, which
was requested by NPS managers, and planning and establishing new control experiments and
survey methods for exotic species. An issue that we and NPS are in the process of overcoming is
technical difficulty with Weed Sentry GPS units and databases. Data are not able to be
automatically extracted from the databases once collected. NPS database managers are aware of
this issue and are trying to figure out what is wrong. By manually extracting data, the Weed
Sentry Program was eventually able to submit trip reports to federal managers that included
maps of where exotic species occur, estimated which species are likely to be most problematic,
and provided recommendations for treatment.
Table 1. Summary of miles and acres surveyed, Weed Sentry Program, October 1, 2007December 31, 2007, by federal agency.
Agency
National Park Service
Forest Service
Total
A.

Miles

Acres
8
2
10

79
12
91

Locations surveyed: National Park Service

Surveys on land managed by the NPS occurred in the following locations: Lake Mead shoreline
and the developed areas of Callville Bay, Katherine’s Landing, Temple Bar and Willow Beach.
B.

Locations surveyed: Bureau of Land Management

No surveys were conducted on BLM lands during this quarter. The BLM liaison requested that
we wait until January so that he can coordinate surveying activities with other stakeholders (Red
Rock and Sloan Canyon National Conservation Areas).
C.

Locations surveyed: Forest Service

Areas surveyed on USFS lands included the Lovell Canyon area.
D.

Locations surveyed: Fish and Wildlife Service
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Although no traditional weed sentry surveys were done on USFWS lands during this quarter,
several infestation points were taken in the course of other survey work that was being done
along Gass Peak Road and at Rye Patch Spring.
E.

Small Incipient Population Treatment

In addition to surveying, the Weed Sentry staff is tasked with treating upon discovery (often
hand pulling) small, incipient populations of invasive plants. This represents a pro-active effort
to remove invasive species before they become larger infestations and, therefore, increasingly
costly and difficult to eradicate. During this quarter, a total of 52 individual invasive plants were
removed by Weed Sentry staff from federal lands in Clark County. These removals are
summarized by agency lands in Tables 2 and 3 below.
Table 2. Number of individual invasive plants removed, Weed Sentry Program, October 1,
2007- December 31, 2007, National Park Service lands.
Species
Brassica tournefortii
Pennisetum setaceum
Tribulus terrestris
Total

Number of Plants Treated
24
7
5
36

Table 3. Number of individual invasive plants removed, Weed Sentry Program, October 1,
2007- December 31, 2007, Fish and Wildlife Service land.
Species
Tamarix ramosissima
Tribulus terrestris
Total

F.

Number of Plants Treated
1
15
16

Other Exotic Species Surveys

Jessica Spencer and Jill Craig concluded setting up twelve long-term monitoring plots at spring
sites in Desert National Wildlife Refuge. Data entry and analysis is ongoing.

The Weed Sentry program also provides knowledge services in addition to baseline weed
mapping. These knowledge services include, for example, studies of community invasibility and
assessments of treatment effectiveness. These other knowledge services are equally as important
as mapping is for ecologically based exotic plant management, and are documented in later
sections of this report.
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Sahara Mustard Research
Research assistant Dianne Bangle received reviews back from the journal Western North
American Naturalist where she submitted the manuscript: “Seed germination in the Mojave
Desert invasive plant Brassica tournefortii (Sahara mustard).” Reviews overall were positive,
and Dianne has revised and resubmitted the manuscript.
Alex Suazo designed an experiment to evaluate control methods for Sahara Mustard. Methods
involve hand pulling and herbicide treatments. The experiment will be carried out over multiple
seasons, and Sahara Mustard plant abundance and above ground biomass will be used to evaluate
control methods. In addition, soil samples were collected to elucidate seed bank dynamics of the
local plant community.
Mr. Suazo designed an experiment to evaluate the role of granivorous nocturnal rodents on
Sahara Mustard seed consumption. Nocturnal rodents were offered a specified amount of Sahara
Mustard seed, and the rate of consumption will be determined by subtraction.

Rare Plant Monitoring and Research
Surveying and monitoring
Research Assistant Bangle revised monitoring protocols this quarter to address issues discovered
during the rare plant monitoring workshop. After evaluating the pilot year data (descriptive
statistics, power analysis and sample size calculations), it was determined that a modified
sampling design was necessary to decrease variability and number of zeros among sampling
units, as well as to increase the power of our results. We determined that increasing the number
of study sites and decreasing the number of plots per site would provide a better representation of
overall status and trends of the species throughout its range, while still providing valuable data at
the population level. The new monitoring protocols are complete and have been delivered to and
accepted by Clark County MSHCP project managers.
Ms. Bangle also assisted in revising the Watch Species Proposal (2005-NPS-536-P) set for
approval and funding early in 2008.
Ms. Bangle began surveying and mapping historic Las Vegas bearpoppy populations. The
purpose of these surveys are to update status and health of all the populations and evaluate them
for possible inclusion in the upcoming monitoring plan. A report on her findings will be prepared
in 2008 and again in 2009. On the December 4 survey, Ms. Bangle was accompanied by soil
scientist Doug Merkler who assisted with geology and soil questions in rare plant habitats.
Ms. Bangle and John Walsh surveyed Nevada Telephone Cove Road on October 8, 2007 to
identify any concerns the proposed tank trap installations may have on rare plants. A report was
produced and is available upon request.
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Ms. Bangle and the botanist from BLM (Christina Lund) conducted a two day aerial search for
the rare plant Las Vegas buckwheat. The surveys were conducted over NPS and BLM lands plus
Valley of Fire State Park. Four new populations were discovered (two on BLM land in the Gold
Butte and 2 within Valley of Fire SP). No new populations were found on NPS lands. Ground
truthing will take place in 2008. A full report is currently being prepared.
Sticky ringstem research
Ms. Bangle and Cayenne Engel finished data collection for ringstem phenology and replaced pin
flags with permanent nails and aluminum tags for relocation next season. Data have been entered
into an Excel database.
Herbarium
Ms. Bangle keyed plants for the vegetation program as needed. No specimens were processed
into the herbarium this quarter.

Technical Assistance/Synergistic Work

A.

Community Invasibility Experiment

A large number of native desert plants were donated to the Weed Sentry Program by the UNLV
greenhouse. Jill Craig designed a research project that tests the effects of three plant species on
fertile island development when used in desert burn restorations. The study focuses on the
effects of these plants, in tandem with two restoration methods, on soil nutrient levels and
ultimately microsite invasibility. Ninety plants and treatments without plants were installed on
BLM land in the Goodsprings area on December 5, 2007. Microsite conditions will be initially
tested in June 2008.
B.

Springs Rana onca Habitat Restoration Project (Jef Jaeger, PI)

All weed sentry crew participated in the reassessment of foliar cover of vegetation manipulation
plots and paired control plots at Rogers and Blue Point Springs during the first week of
November, 2007 (Cayenne Engel is the project manager). At this time, we also established 10
new monitoring plots at Blue Point Spring (five treatment, five control plots), and 12 new
monitoring plots in lower Rogers Spring to also monitor the effect of burning (performed
December 13, 2007) on the plant communities in the spring (four burn plots, four control plots,
four burn plots). We collected biomass samples from each new plot. Samples will be dried and
weighed during the next quarter.
C.

Germination Studies for Species Common to Gypsum Soil Habitats

Germination studies in the incubation chamber at LAME are ongoing.
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D.

North Shore Road Realignment Project Visits and Mapping

Mr. Suazo, at the request of National Park Service vegetation Manager, Alice Newton, designed
a project to evaluate the effects of road realignment on terrestrial arthropods. Darkling beetles
will be trapped over multiple seasons and their abundance, species richness, and community
structure will be evaluated before and after road construction.
Cayenne Engel collected soil samples from the construction path along Northshore Road to
examine the soil seed bank. The surface soils from the construction path will be translocated to
the restoration sites after the old road is obliterated, therefore, knowing which germinable seeds
are present in the seed bank will help in the design of restoration efforts. Soil samples were
collected, potted, and an irrigation system was constructed in early October, 2007 at the LAME
nursery. Samples will remain intact and the experiment will remain in progress through spring,
2008. Research proposals with accompanying budgets were prepared for LAME vegetation
manager Alice Newton, and presented to FHWA officials.
E.

Nevada Test Site FACE Site Seed Bank Sampling

Seed bank samples from the FACE site were prepared and placed in an incubation chamber
simulating a typical December temperature and light regime on December 7, 2007. We will
monitor these samples in the chamber for a minimum of one month before moving the samples
into greenhouse bays for further growth and identification of specimens.
F.

Seeding Effectiveness Monitoring on Burned BLM Lands

At the request of Christina Lund, BLM botanist, we initiated a monitoring program at the
northern end of the Goodsprings fire where BLM had seeded in spring of 2006 after the fire
which occurred in 2005. We established plots in seeded and unseeded areas within the burn. We
will monitor for plant community composition in spring, 2008 to see if the seeded species are
more prevalent in the seeded plots.
G.

Cacti Poaching

In response to a request by the NPS vegetation manager, Alice C. Newton, six experimental plots
were established and sampled at LAME to determine possible long-term effects of passive
integrated transponders on cacti. These plots will be used to assess the demography of natural
populations of barrel cacti and comparisons will be made to tagged cacti populations. In addition
to experimental plots, 20% of the PIT tagged cacti in the park have been found and their
condition assessed. As time permits, the entire population will be revisited to determine the
overall health of tagged cacti.
H.

Remeasurement of Holland Plots in the Newberry Mountains

This is a major effort led by UNLV M.S. candidate Chris Roberts. Jim Holland established more
than 110 transects in 1979 in the Newberry Mountains. He collected data on perennial species
density and cover in large 600 m2 plots scattered throughout the Newberry Mountain area from
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the Colorado River to the higher elevations. Chris is relocating and resampling the 110 transects
this winter. He has sampled approximately 35 transects to date this fall.
I.

Clark County Desert Burn Succession

At the suggestion of NPS Resource Chief Kent Turner and BLM botanist Christina Lund, and
because of our interest in plant succession, Dr. Abella and Research Assistant Cayenne Engel
have initiated a broad field assessment of plant succession on desert burns throughout Clark
County using a BLM GIS database. This assessment also will include several fires in LAME,
such as fires in the Newberry Mountains, and we hope to also include some fires heavily
affecting LAME in the Gold Butte area.

Papers Published/Submitted
Jill Craig submitted a book review of Ecological Restoration of Southwestern Ponderosa Pine
Forests to the Natural Areas Journal.
Jill Craig submitted an article abstract for consideration to be included in the Winter/Spring issue
of the Lake Mead park newspaper “Lake Mead’s Unique Way of Keeping Barrel Cacti Safe.”
Dermody O, Weltzin JF, Engel EC, Allen P, Norby RJ. 2008. How do elevated [CO2], warming,
and reduced precipitation interact to affect soil moisture and LAI in an old field ecosystem?
Plant and Soil. (accepted for publication October 2007.)
Abella, S.R., W.W. Covington, P.Z. Fulé, L.B. Lentile, A.J. Sánchez Meador, and P. Morgan.
2007. Past, present, and future old growth in frequent-fire conifer forests of the western United
States. Ecology and Society 12:1-16. [online] URL:
http://www.ecologyandsociety.org/vol12/iss2/art16/ (Part of a special feature on conservation
and restoration of old growth in frequent-fire forests of the American West).
Abella, S.R., A.C. Newton, and D.N. Bangle. 2007. Plant succession in the eastern Mojave
Desert: an example from Lake Mead National Recreation Area, southern Nevada. Crossosoma
(in press). (co-authored with NPS ATR Alice Newton.)
In addition, reviews were returned on a systematic review of burro grazing effects on Mojave
Desert vegetation that Dr. Abella submitted to Environmental Management, and on an
effectiveness assessment of the Weed Sentry mapping program submitted to Environmental
Monitoring and Assessment. The latter article was written by Dr. Abella, Research Assistant
Jessica Spencer, and NPS managers Carrie Nazarchyk and Josh Hoines. Dr. Abella and coauthors plan to revise and resubmit these manuscripts next quarter.
Presentations
NPS ATR Alice Newton, Cayenne Engel, and Dr. Abella attended the 9th Biennial Conference of
Research on the Colorado Plateau in Flagstaff, AZ. They were invited to give three
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presentations in a special revegetation session of the conference, and they also delivered an
additional poster presentation about exotic species distributions in high-elevation forests.
Abella, S.R. and A.C. Newton. A systematic review of species selection and treatment
effectiveness for revegetation in the Mojave desert, USA. Oral presentation at the 9th Biennial
Conference of Research on the Colorado Plateau, Flagstaff, AZ. October 31, 2007.
Engel, E.C. and S.R. Abella. Factors influencing exotic species richness and abundance within
Ponderosa Pine forests near Flagstaff, AZ. Poster presentation at the 9th Biennial Conference of
Research on the Colorado Plateau, Flagstaff, AZ. October 30, 2007.
Gunn, J., S.R. Abella , M.L. Daniels, J.D. Springer and S.E. Nyoka. Species selection and the
outcome of a 28-species revegetation seeding on a sonoran desert burn. Oral presentation at the
9th Biennial Conference of Research on the Colorado Plateau, Flagstaff, AZ. October 31, 2007.
Newton, A.C. and E.C. Engel. An overview of gypsiferous soils research and restoration at Lake
Mead National Recreation Area. Oral presentation at the 9th Biennial Conference of Research
on the Colorado Plateau, Flagstaff, AZ. October 31, 2007.

Agency Meetings/Training Attended/Professional Development
•
•

•

•

•

•

Research assistant Dianne Bangle completed a graduate level course titled Biostatistics
for Health Sciences.
National Park Service monthly staff meetings consistently attended by PLI staff.
Research assistant Dianne Bangle attended a three-day-workshop titled ‘Rare Plant
Monitoring and Adaptive Management Workshop,’ which included hands on applications
of plant monitoring techniques at field sites located in Ash Meadows plus the opportunity
to have our pilot year monitoring methods and data critiqued by experts in the field of
ecology.
Dianne Bangle met with GIS and Data Manager Mark Sappington (and assistant Joe
Hutcheson) concerning the Data Management Plan for the ‘2005-NPS-535-P MSHCP
project. An outline of the monitoring protocols was presented to them and discussions
about the data management aspects of the project were discussed.
Jill Craig attended the Nevada Weed Management Association Pesticide Applicator’s
Workshop and was tested for her Nevada Restricted Use Pesticide Certificate. She was
certified as a non-primary principal commercial applicator to apply or supervise the
application of restricted-use pesticides in the categories of: Forest, Aquatic, Right-ofway, and Greenhouse and Nursery Pest Control (Exp. Dec 31, 2010).
Jill Craig provided an article review for the U.S. Forest Service of the article “Estimating
soil seed bank characteristics using vegetation and forest-floor data in northern Arizona
ponderosa pine forests” which was submitted as a Research Note to the Rocky Mountain
Research Station.
Jill Craig and Cayenne Engel attended Weed Science School 2007 at UC Davis which
focused on the mode and mechanism of herbicide activity in plants and the fate of
herbicides in the environment.
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